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(57) ABSTRACT

A shiding lid of an electronic device can move between an
open state and a closed state, and 1n the open state, the external
connecting terminals are exposed. The sliding lid includes a
plurality of projecting shafts that project from the outer
peripheral portion and a projecting portion that 1s formed on
the surface of the device main body. A jack holder 1s provided
with first guide rails and second guide rails that are rail mem-
bers that guide the sliding lid, where first guide rails corre-
spond to the projecting shafts of the sliding lid and second
guide rails correspond to the projecting portion. In a closed
state, the projecting shafts respectively abut the rails. While
the sliding lid moves from the closed state to the open state, a
projecting shait separates from the first guide rails and the
projecting portion slides to abut the second guide rails.

8 Claims, 6 Drawing Sheets
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1
ELECTRONIC DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an opening and closing
structure 1 which a sliding lid 1s accommodated 1n a main
body interior 1n an electronic component that 1s provided with
an opening and closing-type sliding lid.

2. Description of the Related Art

Conventionally, 1n electronic devices such as a digital cam-
era or a digital video camera or the like, a cover that protects
memory media and external connection terminals from dust
and raimndrops and the like 1s provided. Among these, 1n a
sliding-type opening-closing cover (sliding lid), a method
(the 1nner sliding method) 1s known 1n which a cover that 1s
accommodated inside of the electronic device 1s opened while
being pressed by the force of a finger.

In the cover opening-closing device disclosed 1n Japanese
Patent Laid-Open No. H09-139582, guide grooves (60, 63)
are formed inclined toward the opening direction of the cover
(2) on a holder (3). Projecting shafts (41, 43) that project
toward a side direction of the cover (2) slide along these guide
grooves to open the cover (2).

However, in Japanese Patent Laid-Open No. HO9-139582,
the four projecting shaits are structured so as to engage and
slide on each of the guide grooves on the holder-side wall, and
thus, the following condition occurs. All of the projecting
shafts provided at the end portion 1n the opening and closing
direction of the cover (the vertical direction in FIG. 2 of
Japanese Patent Laid-Open No. H09-139582) are engaged by
the guide grooves of the holder, and thus, a space that accom-
modates the cover 1n 1ts open state and 1ts closed state 1s
necessary. Furthermore, because the cover 1s slid and accom-
modated 1n the interior portion of the device, a space 1n which
the projecting shaits of the cover move inclined 1n the open
state and the closed state (accommodation space 1n the inward
direction of the holder) 1s also necessary. Thus, accommodat-
ing the sliding lid within a limited space 1n the device main

body 1s a difficult.

SUMMARY OF THE INVENTION

The present mvention increases, 1 an electronic device
having a sliding lid, the space efficiency when the sliding lid
1s accommodated inside the device main body.

In order to solve the above state, the device according to the
present invention 1s an electronic device that 1s provided with
a sliding 11d that can move from an open state to a closed state
and 1s positioned 1nside of the device main body 1n the open
state, and rail members that guide the sliding lid, wherein a
plurality of projecting shafts that project from the outer
peripheral surface and at least one projecting portion that 1s
formed on the surface on the device main body side are
provided on the sliding lid, and a first guide rail opposed to the
plurality of projecting shatts and a second rail opposed to the
projecting portion are provided along the movement direction
of the sliding lid. In the closed state, the plurality of projecting
shafts abuts the first guide rail, and while the sliding Iid moves
from the closed state to the open state, at least tone among the
plurality of projecting shafts separates from the first guide
rail, and the projecting portion abuts the second guide rail.

According to the present imnvention, the space efficiency
can be increased when the sliding lid 1s accommodated 1nside
the device main body.
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Further features of the present invention will become
apparent from the following description of exemplary
embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view that shows the external appear-
ance of a video camera as an electronic device according to an
embodiment of the present invention.

FIG. 2A 1s a drawing that shows the closed state of the
sliding I1d.

FIG. 2B 1s adrawing that shows the open state of the sliding,
lid.

FIG. 3 1s a perspective view 1n which the shiding Iid 1s
viewed from the back surface.

FIG. 4 1s a perspective view that shows the structure of the

jack holder.

FIG. 5A 1s a perspective view that shows the sliding lid and
the main body cover when viewed from the back surface in
the closed state.

FIG. 5B 1s a perspective view that shows the sliding lid and
the main body cover 1n the open state when viewed from the
back surface.

FIG. 6A 1s a drawing that shows the opening and closing
structure of the sliding 1id when viewed from the back surface
in the closed state of the shiding lid.

FIG. 6B 1s a drawing that shows the opening and closing
structure of the sliding 1id when viewed from the back surface
in the open state of the sliding lid.

FIG. 7A 1s a perspective view that shows the closed state of
the sliding lid with respect to the jack holder.

FIG. 7B 1s a perspective view that shows the state between
the open state to the closed state of the sliding lid with respect
to the jack holder.

FIG. 7C 1s aperspective view that shows the opened state of
the sliding l1d with respect to the jack holder.

DESCRIPTION OF THE EMBODIMENTS

Below, an electronic device according to the embodiments
of the present invention will be explained 1n detail with ret-
erence to the figures.

FIG. 1 1s a perspective view that shows an example of the
external appearance of a video camera 1, which serves as an
example of an electronic device or an 1mage capturing appa-
ratus according to an embodiment of the present invention.
FIG. 1 shows the state 1n which the main body cover 2 has
been exposed by opening the display unit 6 of a video camera
1 to the outside of the main body. The main body cover 2
torms the side surface portion of the camera main body, and
the sliding 11d 3 1s provided. The sliding 1id 3 can move from
an open state to a closed state, and 1n a closed state, 1n which
an opening that 1s formed 1n the main body cover 2 is closed.,
the sliding lid 3 1s positioned inside the device main body of
the video camera 1. The shiding lid 3 covers the external
connection terminal 5 1n the close state, and 1in the open state,
the external connecting terminal 5 1s exposed to the outside.
FIG. 1 shows the open state 1n which the sliding lid 3 1s
accommodated 1nside the main body cover 2.

The jack holder 4 1s a holding member that holds the
external connecting terminal 5, and 1s also a rail member that
1s provided with guide rails that guide the sliding lid 3. Vari-
ous types of jack are used in the external connection terminal
5, and they are connected to an external device by connecting
cables (not 1llustrated). The display unit 6 1s 1nstalled so as to
be capable of opening and closing with respect to the main
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body of the video camera 1, and the main body cover 2 1s
covered 1n the accommodation state (the state in which the
display unit 6 1s closed).

FIGS. 2A and B are expanded views of the slide Iid 3, and
show the open state A and the closed state B of the sliding lid
3. A finger engaging piece 3a 1s provided on the outer surface
of the sliding l1id 3. The sliding 11d 3 1s moved from the closed
state that 1s shown 1n FIG. 2A to the open state that 1s shown
in FIG. 2B by an operator sliding the bottom portion of the
sliding 11d 3 or the finger engaging piece 3a while pressing 1n
the upward direction in FIGS. 2A and B. When using a
connecting cable (not illustrated), the operator connects the
connecting cable to the external connecting terminal 5 1n the
open state. Because the sliding lid 3 1s positioned 1nside the
device main body of the video camera 1 1n the open state, the
sliding 1id 3 does not project outward from the main body
cover 2. Thus, i the state in which the display unit 6 1s
accommodated in the video camera 1, a portion of the sliding
lid 3 does not abut the display unit 6 to interfere with the
accommodation thereof. In addition, from the viewpoint of
design, the appearance 1s also improved.

Next, the opening and closing mechanism of the sliding lid
3 will be explained with reference to FIG. 3 to FIG. 6.

FIG. 3 1s a perspective view 1n which the sliding 1id 3 1s
viewed from the back side, that 1s, viewed from the device
main body side. The sliding lid 3 1s provided with projecting,
shafts 31 to 34, and a projecting portion 33, and these slide on
rails provided on the main body cover 2 and the jack holder 4,
which will be described below. The four projecting shatts 31
to 34 project outward from the side surface portion of the
sliding 11d 3, and are arranged at four locations on the outer
peripheral surface parallel to the movement direction of the
sliding lid 3. In addition, the projecting portion 35 shown 1n
the present example 1s provided at the substantial center clos-
est to the upper end at the back surface (the surface on the
device main body side) of the sliding Iid 3. The formation
position of the projecting portion 35 1s preferably at the center
of the position at the back surface of the sliding 11d 3 at which
the two projecting shafts 31 and 32 are formed, where the two
projecting shatts 31 and 32 form a pair 1n a direction perpen-
dicular to the movement direction of the sliding lid 3. How-
ever, the formation position of the projecting portion 35 may
be provided between this center position and the formation
position of the projecting shait 32. Note that 1n the present
example, the projecting shafts 31 and 32 are formed closest to
the upper end of the outer peripheral surface of the sliding lid
3 and that the projecting shaits 33 and 34 are formed closest
to the lower end of the outer peripheral surface of the sliding
l1d 3. In addition, 1n the present example, only one projecting
portion 35 1s formed on the sliding lid 3, but a plurality of
projecting portions may be formed. Sliding portions (ribs)
31a and 32a are respectively provided on the side surface of
the sliding I1id 3 1 proximity to the projecting shafts 31 and
32. The distal ends of the projecting shafts 33 and 34 respec-
tively serve as sliding portions 33a and 34a. A spring catch
portion 35 1s provided between the projecting portion 35 and
the projecting shaft 31, and a reversing spring, to be explained
below, 1s attached thereto.

FI1G. 4 15 a perspective view 1n which the jack holder 4 1s
viewed from the outside. A plurality of rails 41 to 45 are
formed on the jack holder 4. The rails 41 to 44 (refer to the
broken line 1n the figure), which form the first guide rails, are
rails along with the projecting shatts 31 to 34 of the sliding lid
3 respectively slide. However, although the rail 42 guides the
projecting shaft 32 when the sliding 1id 3 1s 1n a closed state,
because the rail 42 1s formed so as to rise only a little above the
edge, the sliding l1id 3 1s guided by the rail 42 only part of the
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way while changing from the closed state to the open state. In
contrast, the rail 45 1s a second guide rail for sliding the
projecting portion 35. While the sliding lid 3 moves from the
closed state to the open state, the rail 45 guides the projecting
portion 35 when the projecting shaft 32 1s no longer guided by
the rail 42. Walls 43a and 44a are respectively provided at the
side of the rails 43 and 44 1n order for the sliding portions 334
and 34a of the sliding Iid 3 to slide. A reversing spring, to be
described below, 1s attached to the spring catch portion 4a,
and an open portion 45 1s formed between the rails 41 and 45.
Theupper end portion of the sliding 1id 3 abuts the projecting
portion 46 that 1s formed at the upper portion of the jack
holder 4 1n the open state. That 1s, the projecting portion 46 1s
a positioning portion that restricts the open position of the
sliding lid 3. Note that disposition holes 4¢ for the external
connecting terminals 3 are formed 1n the jack holder 4.
FIGS. 5A and B are drawings for explaining the guide rails
that are provided on the main body cover 2, and are perspec-

tive views viewed from the back side. FIG. SA shows the
closed state of the sliding 1id 3, and FIG. 5B shows the open
state ol the sliding 11d 3. Note that the jack holder 4 1s detached
for the sake of explanation.

Rails 21 to 24 (refer to the broken line frame 1n the figure)
are formed on the back surface of the main body cover 2, and
these are guide rails for respectively sliding the projecting
shafts 31 to 34 of the shiding 1id 3. In addition, walls 21a and
22a, for sliding the sliding portions 31a and 324 of the sliding
11d 3, arerespectively provided on the inside of the rails 21 and
22. The positioning portions 2356 and 245 respectively formed
on the lower portion of the rails 23 and 24 abut the sliding l1id
3 and restricts the closing position thereof.

Based on the above, the projecting shait 31 of the sliding lid
3 slides along the rail 21 that i1s provided on the main body
cover 2 and the rail 41 that 1s provided on the jack holder 4.
Similarly, the projecting shafts 33 and 34 of the sliding lid 3
respectively slide along the rails 23 and 24 that are provided
on the main body cover 2 and the rails 43 and 44 that are
provided on the jack holder 4. In contrast, the projecting shaft
32 of the sliding 11d 3 1s guided by the rail 22 that 1s provided
on the main body cover 2 and the rail 42 that1s provided on the
jack holder 4 when the sliding 11id 3 1s 1n a closed state, but 1s
not guided by the rail 42 while the sliding Iid 3 1s moving to
the open state. At the same time, the projecting portion 35 of
the sliding Iid 3 1s gulded by the rail 45 provided on the jack
holder 4 when the projecting shaft 32 i1s not guided by the rail
42.

FIGS. 6 A and B are drawings that show the state in which
the sliding 1id 3 and the jack holder 4 are attached to the main
body cover 2 when viewed from the back side of the main
body cover 2. FIG. 6 A shows the closed state of the sliding lid
3, and FIG. 6B shows the open state of the sliding l1id 3.

The reversing spring 7 1s an urging member that control the
opening and closing position of the sliding lid 3. One end of
the reversing spring 7 1s attached so as to be able to rotate with
respect to the spring catch portion 35 of the sliding id 3, and
the other end thereot 1s attached so as to be able to rotate with
respect to a spring catch portion 4a of the jack holder 4.
Thereby, the reversing spring 7 rotates, and the reversing
spring 7 does not hinder the movement of the sliding lid 3
while moving from the state of 6 A to the state of 6B. In
addition, the reversing spring 7 1s accommodated inside the
open portion 4b of the jack holder 4, and thus, ensuring space
for the reversing spring at the periphery of the jack holder 4 1s
not necessary. A metal plate member 8 1s a member that 1s
used to fix the jack holder 4 by a screw or the like to the main
body cover 2.
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Next, the operation of the sliding lid 3 will be explained
with reference to FIG. 7A to C. FIG. 7A to C are perspective
views of the sliding 1id 3 that has been assembled 1n the jack
holder 4 when viewed from the outside.

The slhiding lid 3 1s urged downward by the force of the

reversing spring 7, as shown in FIG. 7A, in a closed state. The
projecting shafts 33 and 34 of the sliding lid 3 are positioned
by respectively abutting the positioning portions 235 and 245
of the main body cover 2. In this closed state, the projecting
shafts 31 and 34 of the sliding l1d 3 are respectively supported
on the rails 41 to 44 of the jack holder 4. The sliding 11d 3 1s1n
the state shown 1 FIG. 5A with respect to the main body
cover 2, and the projecting shafts 31 to 34 of the sliding 11id 3
are respectively supported on the rails 21 to 24 of the main
body cover 2. As shown 1n FIG. 7B, when the operator slides
the sliding lid 3 1n the opening direction, the projecting shaits
31, 33, and 34 of the sliding 11d 3 respectively slide on the rails
41, 43, and 44 of the jack holder 4. In contrast, the projecting
shaft 32 separates from the rail 42, and the projecting portion
35 slides on the rail 45 of the jack holder 4. At this time, at the
main body cover 2, the projecting shafts 31 to 34 of the sliding,
l1d 3 are on each of the rails 21 to 24. In addition, as shown in
FIG. 7C, the sliding 1id 3 1s urged upward by the force of the
reversing spring 7 and abuts the projecting portion 46 that 1s
provided on the upper portion of the jack holder 4. Thereby,
the movement of the sliding lid 3 1s stopped 1n the open state.
At this time, at the main body cover, the projecting shatts 31
to 34 of the sliding lid 3 are on each of the rails 21 to 24 (refer
to FIG. 3B).
In this manner, the sliding operation starts from the closed
state, and the projecting shaits 31, 33, and 34 of the sliding l1d
3 respectively slide on the rails 41, 43, and 44 of the jack
holder 4. In addition, until the sliding lid 3 reaches the open
state, the projecting shaits 31, 33, and 34 of the sliding lid 3
respectively slide on the rails 41, 43, and 44, and the project-
ing portion 35 slides on the rail 45. At this time, at the main
body cover 2, the projecting shaits 31 to 34 slide on each of
the rails 21 to 24. The projecting portion 335 i1s provided
between the substantially center or the center position of the
upper portion of the sliding lid 3 and the projecting shatt 32,
and thus, even 11 the sliding lid 3 1s pressed from the surface,
the projecting portion 35 1s supported on the rail 45. Thus, the
sliding lid 3 can be prevented from slipping into the interior of
the video camera main body. In addition, in the horizontal
direction of the sliding l1id 3, that 1s, 1n the direction along the
projecting shafts 31 to 34, the sliding portions 31a and 32q are
respectively restricted by the walls 21a and 22a of the main
body cover 2. In addition, the sliding portions 33a and 34q are
respectively restricted by the walls 43a and 44a of the jack
holder 4. Thus, a condition can be prevented 1n which the
sliding 11d 3 1nclines in the horizontal direction and thereby
slips to the interior of the video camera main body or gets
caught on the rails and does not slide.

As explained above, 1n the sliding operation of the sliding
l1d 3, the rails 41, 43, and 45 of the jack holder 4 are used, and
rails for sliding the projecting shatts 32 (the open state portion
of the rail 42) do not need to be formed on the jack holder 4.
Therefore, within the range shown by the broken line A 1n
FIG. 6A, space equivalent to the amount necessary for the
guide rails for the projecting shait 32 becomes iree, and this
contributes to a reduction in space.

In the present embodiment, the guide rails used 1n the
movement of the sliding 11d 3 change during the movement of
the sliding 1id 3 (refer to rails 42 and 435). That 1s, while the
sliding 11d 3 1s moving from the closed state to the open state,
at least the one projecting shait 32 among the projecting
shafts 31 to 34 separates from the rail 42 and the projecting
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portion 35 abuts the rail 45. Thereby, the rail 42 can be
shortened because it 1s only required as a guide in the closed
state, and an inner slide-type opening and closing mechanism
can be realized while saving space. In addition, the reversing
spring 7, which controls the opening and closing operation of
the sliding l1id 3, can rotate only between the jack holder 4 and
the sliding l1id 3, and thus, does not protrude to the outside of
the jack holder 4 even 1n terms of external appearance. Thus,
excessive space 1s not required for the reversing spring 7, and
even when the reversing spring 7 rotates, the operation of the
sliding 11d 3 can be controlled in a state in which the reversing
spring 7 1s accommodated 1n the open portion 4b of the jack
holder 4.

Above, the present invention has been described 1n detail
based on a preferred embodiment, but the present invention 1s
not limited to the particular embodiment that has been
described. Various forms within a range that does not depart
from the spirit of the present invention are also included 1n the
technical range of the present mnvention. For example, 1n the
above embodiment, a reversing spring 7 1s used 1n the urging
member of the sliding 11d 3, but a plate spring or the like may
also be used. In addition, a jack holder that 1s provided with
guide rails has been illustrated i1n the above described
embodiment. However, this 1s not limiting, and, for example,
this may be the cover of a recording medium accommodating
portion.

While the embodiments of the present invention have been
described with reference to exemplary embodiments, 1t 1s to
be understood that the invention 1s not limited to the disclosed
exemplary embodiments. The scope of the following claims
1s to be accorded the broadest interpretation so as to encoms-
pass all such modifications and equivalent structures and
functions.

This application claims the benefit of Japanese Patent
Application No. 2010-26347/8 filed Nov. 26, 2010 which 1s

hereby incorporated by reference herein in 1ts entirety.

What 1s claimed 1s:

1. A cover opening and closing device, comprising:

a sliding lid that can move between an open state and a
closed state, the sliding lid comprising;:

a plurality of first guide members that are formed on both
ends of the sliding lid 1n a direction perpendicular to
the movement direction of the sliding lid; and

at least one second guide member that 1s formed on
central part of the sliding lid 1n a direction that 1s
perpendicular to the movement direction of the slid-
ing lid; and

rail members that guide the sliding lid, the raill members
comprising:

a plurality of first guide rails that are provided along the
movement direction of the sliding lid, and contact
with the first guide members at least while the sliding
l1d moving; and

at least one second guide rail that 1s provided along the
movement direction of the sliding lid, and contacts
with the second guide member at least while the slid-
ing lid moving;

wherein, 1n the closed state, the plurality of first guide
members contact with the first guide rails, and while the
sliding 11d moves from the closed state to the open state,
at least one among the plurality of first guide members
separates from at least one among the first guide rails and
the second guide member contact with the second guide
rail.

2. The cover opening and closing device according to claim

1,
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wherein, 1n the open state, at least one among the first guide
members contacts with at least one among the first guide
rails and the second guide member contacts with the
second guide rails.
3. The cover opening and closing device according to claim 5
1, wherein the second guide member 1s formed at the center of
the position at which two first gmde members are formed, the
first guide members forming a pair in a direction that is
perpendicular to the movement direction of the sliding Iid, or
tformed between the center of the positions at which the two 10
first guide members are formed and the other first guide
member.
4. The cover opening and closing device according to claim
1, further comprising:
an urging member that 1s installed on the rail members and 15
the sliding l1d,
wherein, 1n the closed state, the urging member urges the
sliding 1id 1n a closing direction, and 1n an open state,
urges the sliding member 1n an opening direction.
5. The cover opening and closing device according to claim 20

1,
wherein at least one positioning portion that restricts the
opening position of the sliding lid are provided on the
rail member.
6. The cover opening and closing device according to claim 25
5, wherein the at least one positioning portion restricts the
position of the sliding l1id 1n a direction perpendicular to the
moving direction of the sliding lid.

7. An electronic apparatus provided with the cover opening,
and closing device recited 1n claim 1. 30
8. An 1mage capturing apparatus provided with the cover

opening and closing device recited 1n claim 1.

G e x Gx ex
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